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We performed 32 pleural biopsies with the Ramel needle on 32 patients
with pleural effusion of unknown origin. At least four samples of parietal
pleural tissue were obtained, — three for histological and one for bacte-
riological study; the Lowenstein-Jensen medium was used for the culture.
Before the pleural biopsy a diagnostic thoracentesis was performed. Pleu-
ral fluid in all cases was exudate (Light’s criteria). Pleural fluid cytology
was negative for malignant cells and lymphocytes were predominant. The
pleural biopsy specimen provided a histological or bacteriological diagno-
sis in 20 patients (62%), of which 14 (44%) were diagnostic of neoplasia
and 6 (19%) of pleural tuberculosis. The pleural biopsy specimen was
nonspecific in 12 patients (37%). Complications occurred in 4 (12.5%)
patients, of which all were vasovagal reactions. Needle pleural biospy is
a safe procedure most useful when a prior thoracentesis has failed to
establish a diagnosis, suspected malignant or tuberculous pleural effusion,
and can be concidered to be the next diagnostic step after thoracentesis.
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INTRODUCTION

Percutaneous needle biopsy of the parietal pleura
was first described in 1955 and has subsequently
proved helpful in the diagnosis of tuberculous pleu-
risy (1, 2). Initial studies of pleural biopsy used tis-
sue only for a histological study, and sensitivity for
tuberculous pleurisy ranged from 40 to 80% (3-8).
Later workers discovered the utility of tissue cultu-
re for mycobacteria as an adjunct to histological stu-
dy, which may boost diagnostic sensitivity to 95%
(3, 9).

Malignant pleural effusion can be diagnosed only
by demonstrating malignant cells in pleural fluid or
pleural tissue (9). Pleural fluid cytology in the diag-
nosis of malignant pleural effusion had a sensitivity
of 40 to 90% and averages to about 62% (6, 8, 10—
13). Most experts agree that when the initial eva-
luation of a pleural effusion is nondiagnostic, espe-
cially when neoplastic disease is suspected, parietal
pleural biopsy should be considered (14).

Cytology is a more sensitive test for the diagno-
sis than percutaneous pleural biopsy (8, 13, 15, 16).
The diagnostic yield on pleural biopsy increases as
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the disease becomes more advanced. It appears,
based on thoracoscopy, that initial pleural metastases
begin near the mediastinum and diaphragm; as the
disease progresses, tumor spreads cephalad and cos-
tal (6, 9, 15). These blind percutaneous biopsies of
the costal (parietal) pleura report a diagnostic yield
of 39 to 75% and probably averages to about 45%
(4, 6-10, 13, 15-20). The realatively low yield of
blind pleural biopsy is due to several factors, includ-
ing early stage of disease with minimal pleural in-
volvement, distribution of tumor in areas not
sampled during blind biopsy, and operator inexpe-
rience (8, 9, 13, 18).

Combined pleural biopsy with cytologic analysis
of the pleural effusion was more beneficial than any
single method in identifying malignant pleural effu-
sions (16, 19). In one prospective study of 414 ca-
ses, U.B. Prakash and H.M. Reiman (16) found that
the presence of pleural malignant disease was es-
tablished by cytologic study in 162 patients (57.6%),
by needle biopsy in 123 (43%), and by either cyto-
logic analysis or biopsy in 182 (64.7%).

In malignant mesothelioma, specimens from
closed needle biopsy are rarely of sufficient size and
number to allow the full battery of immunohisto-
chemical stains and electron microscopic examina-
tion for definitive diagnosis (7, 21). Cytologic ana-
lysis in malignant mesothelioma yields a sensitivity
of 4 to 30% (21, 22).
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Several types of pleural biopsy needle are avai-
lable: Cope, Abrams, Radja, Trucut, Ramel. There
are no difference between the needles in relation to
diagnosis (2, 23-25). Contraindications to pleural
biopsy include bleeding diathesis, anticoaguliaton,
chest wall infection, and lack of patient’s coopera-
tion. Important complications include pneumothorax,
hemothorax, and vasovagal reactions. Postbiopsy
pneumothoraces are frequently due to air entry from
the needle during the procedure and often do not
require intervention. Following pleural biospy a chest
X-ray is rutinely performed to rule out iatrogenic
pneumothorax, hemothorax. A rapid clinical dete-
rioration or increased postprocedure effusion should
alert the clinicians to possible hemothorax (2, 13).

MATERIALS AND METHODS

We performed 32 parietal pleural biopsies with the
Ramel needle on 32 patients with pleural effusion
of unknown origin. Sixteen of these patients were
male (50%) and 16 were female (50%); the pa-
tients had an average age of 57 years (range, 25 to
77 years). Before pleural biopsy a diagnostic thora-
centesis was performed. Pleural fluid (50 ml) was
submitted for biochemical, cytologic, and bacteriolo-
gic studies (differential cell count; protein, glucose,
pH and lactate dehydrogenase values; Ziehl-Nelsen
staining; and culture in Lowenstein—Jensen medium).
After local anesthesia with lidocain, a Ramel needle
was advanced through an intercostal space and at
least four samples of parietal pleural tissue were
obtained, three for histological study (in 10% for-
malin) and one for bacteriological study (in sterile
saline solution); the Lowenstein-Jensen medium was
used for the culture. Atropin was not administered
to prevent vasovagal reactions, although it was avai-
lable to be administered subcutaneously at the first
sign of such a reaction. Afterward a chest roentge-
nogram was routinely obtained.

RESULTS

Pleural fluid in all cases was exudative (Light’s cri-
teria (2)). Pleural fluid cytology was negative for
malignant cells, and lymphocytes were predominant
(>50% of all leucocytes). The second pleural fluid
cytology (after pleural biopsy) was positive for ma-
lignant cells in one case (7%). An average of 7
samples of parietal pleural tissue was obtained. The
results of pleural biopsy in 32 patients are given in
Table 1. The pleural biopsy specimen provided a
histological or bacteriological diagnosis in 20 patients
(62%), of which 14 (44%) were diagnostic of neo-
plasia and 6 (19%) of pleural tuberculosis. The pleu-
ral biopsy specimen was nonspecific in 12 patients

(37%). Histological and bacteriological diagnoses of
parietal pleural tissue samples for tuberculosis are
given in Table 2. Histologic examination revealed
the presence of granulomas in 4 (67%) patients.
Culture in Lowenstein-Jensen medium of the pleu-
ral biopsy specimen was positive in 2 (33%) pa-
tients. Histological diagnoses of parietal pleural tis-
sue samples for malignancy are given in Table 3. Of
the 14 pleural biopsies for malignancy with positive
results, 8 (57%) were adenocarcinomas, 6 (43%)
were lymphomas. Complications occurred in 4
(12.5%) patients; all of them were vasovagal reac-
tions.

Table 1. Results of pleural biopsy in 32 patients

Diagnosis n %
Neoplasia 14 44
Tuberculosis 6 19
Nonspecific 12 37
Total 32 100

Table 2. Histological and bacteriological diagnosis of pa-
rietal pleural tissue samples for tuberculosis

Diagnosis n %
Histological (granuloma) 4 67
Bacteriological (Lowenstein-Jensen 2 33
medium)
Total 6 100

Table 3. Histological diagnosis of parietal pleural tissue
samples for malignancy

Histological diagnosis n %

Adenocarcinama 8 57

Lymphoma 6 43

Total 14 100
DISCUSSION

The primary two diagnoses that can be established
with needle biopsy of the pleura are tuberculosis
and malignancy (8).

Tuberculous pleurisy should always be conside-
red in the patient with a lymphocyte-predominant
exudate, with or without a positive tuberculin skin
test. The yield from pleural biopsy culture and his-
tology, in conjuction with pleural fluid culture and
sputum smear and culture, probably provides a bac-
teriological diagnosis in up to 90 to 95% of cases.
If the initial biopsy is nondiagnostic and the patient
has tuberculous pleuritis, a second biopsy will be
positive in 10 to 40% of cases (8).
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In our series, pleural biopsy histology was more
sensitive (granulomas present in 67% patients) when
pleural tissue sample culture (culture was positive
in 33% of patients) was used for the diagnosis of
tuberculous pleurisy. The sensitivity of percutaneous
needle biopsy for diagnosis of tuberculous pleurisy
is highest when more than six specimens are ob-
tained, which on average contain more than two spe-
cimens of parietal pleura. There are no conclusive
data indicate how many tissue specimens should be
submitted for mycobacterial culture, but one speci-
men seems sufficient. The optimal number or frac-
tion of total pleural biopsy specimens that should
be cultured is still unclear (5). The literature indi-
cates that one specimen to 50% of all specimens
should be cultured for mycobacteria (10, 26-27).

Therefore, thoracoscopy is usually unnecessary to
establish the diagnosis of tuberculous effusion. A
combined yield of only 6% for thoracoscopy pre-
ceded by negative thoracentesis and closed needle
pleural biopsy has been reported (7). Even if dia-
gnostic studies are negative, patients with a positive
tuberculin test and an undiagnosed lymphocyte pre-
dominant exudate should be treated for tuberculous
pleurisy because of a high risk (70%) of developing
active pulmonary or extrapulmonary tuberculosis
within 5 years if untreated (26).

In malignant pleural effusion percutaneous pleu-
ral biopsy should be reserved for the second thora-
centesis, if the initial pleural fluid cytological exami-
nation is negative. If the second cytological exami-
nation and a initial pleural biopsy are negative, a
third cytological examination and second pleural
biopsy soon after usually are not diagnostic (9). In
our study, from 14 pleural neoplasia a second pleu-
ral fluid cytology for malignant cells was obtained
in one case (7%).

However, studies have shown that 7 to 12% of
patients with malignant pleural effusions may be
diagnosed by pleural biopsy when fluid cytology is
negative. After pleural fluid analysis and closed need-
le biopsy more than 20% (in our series 37%) of
effusions remained undiagnosed (13, 16). There are
several options for the patient with suspected malig-
nancy and negative pleural fluid and pleural tissue
examination. These include: obseration for a few
weeks wih repeated studies; thoracoscopy, or open
pleural biopsy (2, 9).

In one prospective study of 208 cases, R. Lod-
denkemper and coworkers (16) found that thoracos-
copy had a sensitivity of 95% compared with 44%
for closed pleural biopsy and 62% for fluid cytolo-
gy. When combined, all the methods are diagnostic
in 97% of malignant pleural effusions. Similar re-
sults have been reported by other investigators (28—
30). However, as the sensitivity of blind biopsy is
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limited, especially in pleural malignancy medical tho-
racoscopy may be indicated directly after diagnostic
thoracentesis, which has a much higher diagnostic
yield and gives an immediate therapeutic option (30).

Needle pleural biopsy is important in the diag-
nosis of pleural malignancy and tuberculosis and is
a generally safe procedure; complications occurred
in 12.5% of patients.

CONCLUSIONS

1. The pleural biopsies made with a Ramel needle
provided a histologic or bacteriologic diagnosis in
62% patients, of which 42% were diagnostic of ne-
oplasia and 20% were diagnostic of pleural tubercu-
losis.

2. Needle pleural biopsy is a generally safe pro-
cedure, complications occurred in 12.5% of patients.

3. Pleural biopsy can be the next diagnostic step
after thoracentesis.
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ADATINE PLEUROS BIOPSIJA
Santrauka

TrisdeSimt dviem ligoniams sergantiems neaiSkios kilmés
pleuritu, atlikome pleuros biopsijas su Ramel adata. Buvo
imami maziausiai keturi parietalinés pleuros gabaléliai: trys
histologiniam ir vienas mikrobiologiniam iStyrimui. Pase-
liams naudotos Lowenstein-Jensen terpés. Prie§ pleuros
biopsija buvo atliktos diagnostinés pleuros ertmeés punkci-
jos. Visy ligoniy pleuros skystis buvo eksudatas (pagal Lai-
to kriterijus). Pleuros skystyje nustatytas padidéjes bendras
limfocity skaicius ir nerasta maligniniy lasteliy. Histologi-
nis ir mikrobiologinis pleuros bioptaty tyrimas padéjo nu-
statyti diagnoze 20 (62%) ligoniy: 14 (44%) neoplazija ir
6 (19%) tuberkulioze. Dvylikai (37%) ligoniy pleuros bio-
ptato tyrimas buvo nespecifinis. Keturiems (12,5%) ligo-
niams procediros metu pasireiské vazovagalinés reakcijos.
Adatiné pleuros biopsija yra saugi ir svarbi procedira diag-
nozuojant maligninj pleuros procesa ar tuberkulioze. Ji re-
komenduojama tuomet, jei, atlikus pleuros ertmeés diagnos-
ting punkcijg, diagnoze lieka neaiski.
Raktazodziai: pleura, pleuros skystis, pleuros biopsija
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